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(57) ABSTRACT 

An apparatus and method for motor vehicle suspension arms 
or subframes is provided. A motor vehicle apparatus and 
method is used with frame components. The motor vehicle 
component includes frame parts of lightweight design that 
have complementary pro?les that can be inserted one 
another to create a locking connection between the frame 
parts. The invention frame parts may be designed as 
extruded pro?les. The motor vehicle component allows for 
the individual frame parts to be manufactured separately 
from one another and combined wherein the number and 
cross section of the stiffening ribs are selectable in a load 
dependant way in the form a modular system and different 
materials may be used for individual components. 

26 Claims, 5 Drawing Sheets 
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AUTOMOBILE COMPONENT 

FIELD OF THE INVENTION 

The present invention pertains to a motor vehicle com 
ponent as it can be used, e.g., for suspension arms or also 
subframes. 

BACKGROUND OF THE INVENTION 

The need to save fossil fuels, Which also include fuels for 
motor vehicles, is necessary not only for environmental 
reasons but for economic reasons as Well in order to take 
measures in light of the dwindling resources and the accom 
panying increase in the cost of these energy sources. 

One possibility of saving fuel in the automobile industry 
is, e. g., to design vehicles With reduced Weight. Components 
With the loWest possible oWn Weight are therefore increas 
ingly used. One possible solution is to use alternative 
materials, such as aluminum or magnesium, for the motor 
vehicle components instead of the usual steel design vari 
ants. 

The necessary safety requirements must, of course, be 
nevertheless met, Which actually appears to be con?icting in 
the case of the use of these materials. One Way out is 
sandWich components With foam cores or latticeWork 
designs. 

Forging methods, Which are comparatively expensive and 
also have the draWback that, e.g., ?at designs With thin Wall 
thicknesses and latticeWork constructions can be manufac 
tured With an unusually great effort only, are frequently used 
to manufacture of the motor vehicle components from 
aluminum or magnesium. 

Moreover, suspension arms, Which consist of an extruded 
latticeWork construction, have been knoWn in the manufac 
ture of motor vehicles. HoWever, these embodiments have 
the draWback that the cores necessary for manufacturing the 
holloW bodies must be held by Webs. The Webs leave behind 
extrusion seams in the structure of the suspension arm. Such 
extrusion seams imply the risk of defects in the structure, 
Which can be identi?ed at an unusually great quality testing 
effort only. For example, a nondestructive material testing 
(ultrasonic testing) can be used for this purpose, Which is, 
hoWever, time-consuming and therefore expensive in the 
manufacturing process. If these tests are not performed on 
each component, the possible defects in the extrusion seams 
imply safety risks, Which are not acceptable for safety 
critical components in the manufacture of motor vehicles. 

SUMMARY AND OBJECTS OF THE 
INVENTION 

The basic technical object of the present invention is to 
provide motor vehicle components Which can be manufac 
tured at a loW effort in terms of material and nevertheless 
meet the necessary safety requirements. 

Thus, a motor vehicle component according to the present 
invention comprises at least tWo frame parts, Which have a 
plurality of pro?les that are complementary to one another 
and can be inserted into one another for establishing a 
positive-locking connection of the frame parts. 

The decisive advantage of the solution according to the 
present invention is consequently that the individual frame 
parts can be produced separately from one another and 
optionally according to different manufacturing methods in 
order to be subsequently united, Which can be carried out, 
e.g., by means of a single plug-type or snap-in connection. 
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2 
As a consequence of their positive-locking connection, 

after treatment of the frame parts can be eliminated. Any 
desired pro?le design is conceivable. Furthermore, a lattice 
Work construction can be implemented, Which advanta 
geously accommodates the requirement for lightWeight con 
struction. 

Thus, in a variant of the idea of the present invention, it 
is proposed that the frame parts be designed as extruded 
pro?les of lightWeight design. The extrusion method is a 
highly economical manufacturing method With Which the 
motor vehicle components can also be manufactured in large 
series. 

In addition, it is advantageous to design the mutually 
complementary pro?les as guides, Which may be ?at guides, 
dovetail guides, prismatic guides or the like. A press ?t is 
available for connecting the pro?les detachably to one 
another, so that a ?rst seating is achieved already When the 
frame parts are ?tted into one another. The press ?t 
comprises, in the knoWn manner, a ?tted connection, in 
Which a slightly undersiZed component accommodates an 
oversiZed one. 

Other connection methods may, of course, be used as 
Well. These include, e.g., Welding, bonding or a partial 
material deformation in the area of the pro?les engaging one 
another. 

Furthermore, securing the connection of the tWo frame 
parts against one another in the area of the pro?les that can 
be inserted into one another by means of a clamp is also 
Within the scope of the inventive idea. This clamp is pushed 
over the corresponding parts after the ?tting together of the 
frame parts and may be secured or ?xed itself. 

Corresponding to the stated object of manufacturing a 
motor vehicle component that meets the highest safety 
requirements, it is proposed according to another embodi 
ment of the present invention that stiffening ribs in the form 
of a latticeWork structure be provided betWeen the frame 
parts. The stiffening ribs may be made directly in one piece 
With individual frame parts or be subsequently inserted into 
the frame parts that had already been ?tted into one another. 
Manufacturing the motor vehicle component in the form of 
a modular system is particularly advantageous in this 
connection, in Which case the stiffening ribs may have Wall 
thicknesses differing depending on the load and consist of, 
e.g., different materials. The number of stiffening ribs may 
thus vary for the individual applications of the motor vehicle 
components according to the present invention. 

Moreover, it is advantageous to manufacture the motor 
vehicle component as a Whole or in part from aluminum or 
magnesium or plastic, and a connection of a plurality of 
types of material is, of course, Within the scope of the idea 
of the invention. For example, it Would be conceivable to 
manufacture the frame parts from extruded aluminum pro 
?les and to ?t stiffening ribs made of plastic betWeen these 
frame parts. 
The various features of novelty Which characteriZe the 

invention are pointed out With particularity in the claims 
annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
speci?c objects attained by its uses, reference is made to the 
accompanying draWings and descriptive matter in Which a 
preferred embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 shoWs a top vieW of a suspension arm for a motor 

vehicle, 
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FIG. 2a shows an enlarged detail of a part of the suspen 
sion arm corresponding to detailed marked by II-a in FIG. 1, 

FIG. 2b shows an enlarged detail of a part of the suspen 
sion arm corresponding to the detail marked by II-b in FIG. 
1, 

FIG. 2c shoWs an enlarged detail of a part of the suspen 
sion arm corresponding to the detail marked by II-c in FIG. 
1, 

FIG. 3 shoWs a three-dimensional vieW of a suspension 
arm for a motor vehicle, 

FIG. 4 shoWs another embodiment variant of a suspension 
arm for a motor vehicle, 

FIG. 5 shoWs a three-dimensional vieW of a suspension 
arm corresponding to the embodiment in FIG. 4; and 

FIG. 6 shoWs an enlarged detail of a possibility of 
fastening of the frame parts. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the draWings in particular, the ?gures shoW 
as examples embodiments of motor vehicle components 
according to the present invention as they may be used 
especially as suspension arms for the Wheel suspension of 
motor vehicles. The suspension arm designs shoWn are 
manufactured as lightWeight extruded aluminum pro?les. 

In FIGS. 1 through 3, the suspension arms comprise tWo 
frame parts 1 and 2, With Which openings 7 and 8 for 
receiving additional motor vehicle components (e.g., ball 
and-socket joints) are made in one piece. Furthermore, a 
connection 9 is provided in the frame parts 1 and 2 on the 
side located opposite the openings. The frame parts 1 and 2 
have numerous mutually complementary pro?les 3, 4, 10 
and 11, Which can be inserted into one another and form a 
positive-locking connection. A pro?le Which has the shape 
of a T and is inserted into a ?tting recess 11 is designated by 
10. The connection of the pro?les 3, 4, 10 and 11 is shoWn 
in an enlarged vieW in FIGS. 2a, 2b and 2c. 

In addition, a plurality of stiffening ribs 6 are made in one 
piece With the frame part 2. As is clearly apparent from FIG. 
2a, a clamp-like pro?le 3 is made in one piece With the 
stiffening rib 6 in the end area of these stiffening ribs 6. This 
pro?le is inserted into a complementary mount 4 provided 
for this purpose in the frame part 1 during the ?tting together 
of the frame parts 1 and 2. 

In the embodiment shoWn, the pro?le 3 has the shape of 
a double T, Which is mounted in the corresponding mount 4. 
A respective press ?t Was selected betWeen the pro?les 3, 4, 
10 and 11 for the positive-locking connection. The pro?les 
10, 11 of the frame parts 1 and 2 are connected to one 
another in the area of the connection 9 as Well as at least one 
of the openings 7 and 8, respectively, as is apparent from 
FIGS. 2b and 2c. 

FIGS. 4 and 5 shoW another design variant of a suspen 
sion arm of lightWeight design for a motor vehicle. FIG. 4 
shoWs a top vieW and FIG. 5 shoWs a three-dimensional 
vieW. The suspension arm shoWn for a motor vehicle com 
prises here tWo frame parts 1 and 2 With the above-described 
openings 7 and 8 for connecting the suspension arm to the 
Wheel suspension parts of the motor vehicle as Well as a 
connection area 9, Which is arranged opposite the openings 
7 and 8. The frame parts 1 and 2 engage one another via a 
T-shaped pro?le connection 10, 11. This positive-locking 
connection betWeen the frame parts 1 and 2 is located in the 
area of the opening 7, on the one hand, and in the area of the 
connection 9, on the other hand. 
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4 
In addition, both frame parts 1 and 2 have a plurality of 

mounts 4 distributed over their inner circumference. Stiff 
ening ribs 6, Whose end-side pro?le 3 engages the mounts 4 
in a positive-locking manner, are inserted into these mounts 
4. Apress ?t may be used in the above-described manner in 
this case as Well for the ?rmly seated connection betWeen the 
stiffening ribs 6 and the mounts 4 of the frame parts 1 and 
2. The design of a motor vehicle component according to the 
vieW in FIGS. 4 and 5 permits variable shapes. Thus, the 
number of stiffening ribs 6 may vary corresponding to the 
requirements imposed. Astructure of stiffening ribs 6, Which 
is closed in itself, Was placed betWeen the frame parts 1 and 
2 in the exemplary embodiment shoWn in FIGS. 4 and 5. It 
is, of course, also possible to insert a plurality of individual 
stiffening ribs betWeen the frame parts 1 and 2, so that there 
is a great freedom of design here. 
The vieW in FIG. 5 shoWs once again a possible embodi 

ment of the securing of the individual parts of a motor 
vehicle component according to the present invention. A 
clamp 5 Was placed on the frame part 1, Which is shoWn as 
a detail here, over the stiffening ribs 6 in the area of the 
pro?les 3 and 4 engaging one another in a complementary 
manner. Such a clamp may also be used for a support to hold 
together the components to be ?tted into one another. 

The described connection of the frame parts according to 
the present invention makes possible a very simple possi 
bility of monitoring for detecting defects in terms of manu 
facturing technology, so that a maximum quality standard 
can be attained and ensured. The motor vehicle components 
according to the present invention are Weight-optimized and 
nevertheless meet the safety requirements imposed on them, 
such as stability and strength or torsional rigidity. They can 
be used in a ?exible manner, because the strength can be 
varied as desired by the additional or subsequent insertion of 
stiffening ribs. The motor vehicle components according to 
the present invention can thus be manufactured at a very 
reasonable cost and in a simple manner. 

While speci?c embodiments of the invention have been 
shoWn and described in detail to illustrate the application of 
the principles of the invention, it Will be understood that the 
invention may be embodied otherWise Without departing 
from such principles. 
What is claimed is: 
1. A motor vehicle component comprising: 
a frame part; 

another frame part, said frame parts each having a plu 
rality of complementary pro?les that can be inserted 
into one another for establishing a positive-locking 
connection of said frame parts, said complementary 
pro?les include guides including one of ?at guides, 
dovetail guides or prismatic guides, said ?rst frame part 
having a shape cooperating With a shape of said second 
frame part to form a motor vehicle suspension arm, 
With said frame parts in said positive locking connec 
tion; and 

a clamp, said frame parts being braced against one another 
by means of said clamp arranged on and around tWo of 
said plurality of complementary pro?les With one of 
said tWo pro?les engaging the other. 

2. A motor vehicle component in accordance With claim 
1, Wherein said frame parts are extruded pro?les of light 
Weight design. 

3. A motor vehicle component in accordance With claim 
1, Wherein said pro?les have a securing means against 
spontaneous separation, Which is prepared by one or more of 
Welding, bonding, partial material deformation or a press ?t. 
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4. A motor vehicle component in accordance With claim 
1, Wherein the motor vehicle component consists at least 
partly of one or more of magnesium, aluminum and plastic. 

5. A motor vehicle component comprising: 
a ?rst frame part; 

a second frame part, said ?rst and second frame parts 
having a shape to form a suspension arm for a motor 

vehicle; 
a frame protruding portion With a pro?le, said frame 

protruding portion being connected to one of said ?rst 
frame part and said second frame part; 

a frame recess portion With a pro?le, said frame recess 
portion being connected to the other of said ?rst frame 
part and said second frame part, said frame protruding 
portion being inserted into said frame recess portion, 
said frame protruding portion pro?le and said frame 
recess portion pro?le being complementary for estab 
lishing a positive-locking complementary connection 
as to tWo orthogonal directions for maintaining a con 
nection of said ?rst frame part and said second frame 
part to prevent disconnection of said ?rst frame part 
and said second frame part With respect to said tWo 
orthogonal directions With said frame protruding por 
tion inserted into said frame recess portion; 

another frame protruding portion With a pro?le, said 
another frame protruding portion being connected to 
one of said ?rst frame part and said second frame part; 

another frame recess portion With a pro?le, said another 
frame recess portion being connected to the other of 
said ?rst frame part and said second frame part, said 
another frame protruding portion being inserted into 
said another frame recess portion, said another frame 
protruding portion pro?le and said another frame recess 
portion pro?le being complementary for establishing a 
positive-locking complementary connection as to tWo 
orthogonal directions for maintaining a connection of 
said ?rst frame part and said second frame part to 
prevent disconnection of said ?rst frame part and said 
second frame part With respect to said tWo orthogonal 
directions With said another frame protruding portion 
inserted into said another frame recess portion. 

6. A motor vehicle component in accordance With claim 
5, Wherein said frame parts are eXtruded pro?les. 

7. A motor vehicle component in accordance With claim 
5, Wherein said pro?le of said frame protruding portion and 
said another frame protruding portion are one of ?at 
surfaced, dovetail shaped and prismatic shaped. 

8. A motor vehicle component in accordance With claim 
7, Wherein said pro?le of said frame receiving portion and 
said another frame receiving portion is one of ?at surfaced 
guide, a dovetail shaped guide and a prismatic shaped guide. 

9. A motor vehicle component in accordance With claim 
8, Wherein said pro?les have a securing means against 
spontaneous separation, Which is prepared by one or more of 
Welding, bonding, partial material deformation or a press ?t. 

10. A motor vehicle component in accordance With claim 
8, Wherein said frame parts are braced against one another 
by means of a clamp arranged on and around said frame 
protruding portion and said frame receiving portion Which 
engage each other. 

11. A motor vehicle component in accordance With claim 
8, further comprising stiffening ribs in the form of a lattice 
Work structure inserted betWeen said frame parts, said stiff 
ening ribs having protruding portions, each stiffening rib 
protruding portion having a pro?le, and each of said ?rst 
frame part and said second frame part having a stiffening 
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6 
member recess portion With a complementary pro?le for 
forming a positive-locking complementary connection. 

12. A motor vehicle component in accordance With claim 
11, Wherein the number as Well as the cross section of said 
stiffening ribs are freely selectable in a load-dependent 
manner in the form of a modular system and different 
materials can be used for the individual components. 

13. A motor vehicle component in accordance With claim 
5, Wherein the motor vehicle component consists at least 
partly of one or more of magnesium, aluminum and plastic. 

14. A motor vehicle component in accordance With claim 
5, Wherein each of said frame protruding portion and said 
another frame protruding portion have an outer peripheral 
surface With a normal direction that changes by more than 
one hundred and eighty degrees over a peripheral eXtent of 
said peripheral surface. 

15. A component in accordance With claim 5, Wherein: 
said frame parts de?ne openings for receiving addition 

motor vehicle components. 
16. A motor vehicle component comprising: 
a ?rst frame part; 

a second frame part; 

a frame protruding portion With a pro?le, said frame 
protruding portion being connected to one of said ?rst 
frame part and said second frame part; 

a frame recess portion With a pro?le, said frame recess 
portion being connected to the other of said ?rst frame 
part and said second frame part, said frame protruding 
portion being inserted into said frame recess portion, 
said frame protruding portion pro?le and said frame 
recess portion pro?le being complementary for estab 
lishing a positive-locking complementary connection 
as to tWo orthogonal directions for maintaining a con 
nection of said ?rst frame part and said second frame 
part to prevent disconnection of said ?rst frame part 
and said second frame part With respect to said tWo 
orthogonal directions With said frame protruding por 
tion inserted into said frame recess portion; 

another frame protruding portion With a pro?le said 
another frame protruding portion being connected to 
one of said ?rst frame part and said second frame part; 

another frame recess portion With a pro?le, said another 
frame recess portion being connected to the other of 
said ?rst frame part and said second frame part, said 
another frame protruding portion being inserted into 
said another frame recess portion, said another frame 
protruding portion pro?le and said another frame recess 
portion pro?le being complementary for establishing a 
positive-locking complementary connection as to tWo 
orthogonal directions for maintaining a connection of 
said ?rst frame part and said second frame part to 
prevent disconnection of said ?rst frame part and said 
second frame part With respect to said tWo orthogonal 
directions With said another frame protruding portion 
inserted into said another frame recess portion, said 
?rst frame part having a shape cooperating With a shape 
of said second frame part to form a motor vehicle 
suspension arm, With said frame parts in said positive 
locking—complementary connection. 

17. A motor vehicle component comprising: 
a frame part; 

another frame part; 
a plurality of frame pro?le pairs connecting said frame 

parts, each of said frame pro?le pairs having a ?rst 
pro?le part and second pro?le part complementary to 
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said ?rst pro?le part, said second pro?le part being 
receivable of said ?rst pro?le part to lock said ?rst 
pro?le part in said second pro?le part, one of said ?rst 
pro?le part and said second pro?le part being arranged 
on one of said frame part and said another frame part; 

a plurality of stiffening ribs in the form of a latticeWork 
structure arranged betWeen said frame parts; 

a plurality of rib pro?le pair connecting said ribs to said 
frame parts, each of said rib pro?le pairs having a ?rst 
pro?le part and second pro?le part complementary to 
said ?rst pro?le part, said second pro?le part of said rib 
pro?le pairs being receivable of said ?rst pro?le part to 
lock said ?rst pro?le part in said second pro?le part, 
said second pro?le part of one of said rib pro?le pain 
being arranged on one of said frame part and said 
another frame part, said ?rst pro?le part of said one rib 
pro?le pair being arranged on one of said plurality of 
stiffening ribs. 

18. A motor vehicle component in accordance With claim 
17, Wherein the number as Well as the cross section of said 
stiffening ribs are freely selectable in a load-dependent 
manner in the form of a modular system and different 
materials can be used for the individual components. 

19. A component in accordance With claim 17, Wherein: 
said second pro?le parts of said rib pro?le pairs are 

arranged on both said frame parts. 
20. A component in accordance With claim 17, Wherein: 
said frame parts and said plurality of stiffening ribs are 

shaped to form a suspension arm of a motor vehicle. 
21. A component in accordance With claim 20, Wherein: 
said frame parts de?ne openings for receiving ball and 

socket joints of the motor vehicle. 
22. A component in accordance With claim 17, Wherein: 
said frame pans de?ne openings for receiving addition 

motor vehicle components. 
23. A component in accordance With claim 17, Wherein: 
said ?rst pro?le parts of said frame and rib pro?le pairs 

are oversiZed With respect to said second parts, said ?rst 
and second pro?le parts being press ?t together. 

24. A motor vehicle component comprising: 
a frame part; 

another frame part, said frame parts having a plurality of 
complementary pro?les that can be inserted into one 
another for establishing a positive-locking connection 
of said frame parts, said complementary pro?les 
include guides including one of ?at guides, dovetail 
guides or prismatic guides, said frame parts are braced 
against one another by means of a clamp; 

one part of said complementary pro?les are oversiZed 
With respect to another part of said complementary 
pro?les, said one and another complementary pro?le 
parts being press ?t together, said ?rst frame part 
having a shape cooperating With a shape of said second 
frame part to form a motor vehicle suspension arm, 
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With said ?rst frame part connected to said second 
frame part by said press ?t. 

25. A motor vehicle component comprising: 

a frame part; 

another frame part, said frame parts having a plurality of 
complementary pro?les that can be inserted into one 
another for establishing a positive-locking connection 
of said frame parts, said complementary pro?les 
include guides including one of ?at guides, dovetail 
guides or prismatic guides, said frame parts are braced 
against one another by means of a clamp; 

stiffening ribs in the form of a latticeWork structure 
inserted betWeen said frame parts. 

26. A motor vehicle component comprising: 

a ?rst frame part; 

a second frame part; 

a frame protruding portion With a pro?le, said frame 
protruding portion being connected to one of said ?rst 
frame part and said second frame part; 

a frame recess portion With a pro?le, said frame recess 
portion being connected to the other of said ?rst frame 
part and said second frame part, said frame protruding 
portion being inserted into said frame recess portion, 
said frame protruding portion pro?le and said frame 
recess portion pro?le being complementary for estab 
lishing a positive-locking complementary connection 
as to tWo orthogonal directions for maintaining a con 
nection of said ?rst frame part and said second frame 
part to prevent disconnection of said ?rst frame part 
and said second frame part With respect to said tWo 
orthogonal directions With said frame protruding por 
tion inserted into said frame recess portion; 

another frame protruding portion With a pro?le, said 
another frame protruding portion being connected to 
one of said ?rst frame part and said second frame part; 

another frame recess portion With a pro?le, said another 
frame recess portion being connected to the other of 
said ?rst frame part and said second frame part, said 
another frame protruding portion being inserted into 
said another frame recess portion, said another frame 
protruding portion pro?le and said another frame recess 
portion pro?le being complementary for establishing a 
positive-locking complementary connection as to tWo 
orthogonal directions for maintaining a connection of 
said ?rst frame part and said second frame part to 
prevent disconnection of said ?rst frame part and said 
second frame part With respect to said tWo orthogonal 
directions With said another frame protruding portion 
inserted into said another frame recess portion; 

stiffening ribs in the form of a latticeWork structure 
inserted betWeen said frame parts. 

* * * * * 


